Representative coal uranium concentrations are essential not only to better estimate the environmental and health effects associated with the uranium emissions from coal utilization but also to utilize the potentially valuable uranium in coal combustion byproducts. The average uranium concentrations of coals in China are estimated based on uranium analyses of 1319 coal samples and coal reserves tonnage. The results reveal that the estimated average weighted uranium concentrations of Carboniferous and Early Permian (C-P 1 ), Late Permian (P 2 ), Late Triassic (T 3 ), Early and Middle Jurassic (J 1-2 ), Late Jurassic and Early Cretaceous (J 3 -K 1 ), and Eogene and Neogene (E-N) coals are 2.892 µ/g, 5.135 µ/g, 3.855 µ/g, 1.202 µ/g, 1.718 µ/g, and 3.923 µ/g, respectively. The overall average weighted uranium concentration of coals in China is 2.28 µ/g.
INTRODUCTION
. Representative coal uranium concentrations are essential not only to better estimate the environmental and health effects associated with the uranium emissions from coal utilization but also to utilize the potentially valuable uranium in coal combustion by products (Dai, S.F. et al, 2003b) . Finkelman (1993) , Spears and Zheng (1999) , Dai et al. (2003c) reported concentrations of trace elements in coals from USA, UK, and North China, respectively. Swaine (1990) estimated the ranges of trace elements in most coals over the world. Bou_ka and Pe_ek (1999) reported the concentrations of lignite in the world.
Most of uranium and other trace element concentrations of coals from a certain region were generally given as arithmetic or geometric means of studied coal samples.
However, the relative proportions of coal resources should be taken into account when average concentrations of trace elements in coals from a region are estimated to reflect their toxicity or their potential values; otherwise, the estimated concentrations of trace elements in coals will not be representative for the certain region if coal samples were not evenly distributed either in space or in geologic ages. For example, Ren et al. (1999) estimated that the arithmetic mean value of uranium in Chinese coals is as high as 7.52 (g/g, based on 135 coal samples. The reported uranium concentration is high, mostly because the coal reserves are not taken into account and the coal samples include high-arsenic ones (199 µ/g) whose reserves are extraordinary small (Dai, S.F., et al, 2003d).
ESTIMATION METHODS FOR AVERAGE URANIUM CONCENTRATIONS OF COALS IN CHINA
Based on the characteristics of coal geology and the coalfield distribution in China, the collected coal samples and geochemistry data were classified into six geological periods: Carboniferous and Early Permian (C-P 1 ), Late Permian (P 2 ), Late Triassic (T 3 ), Early and Middle Jurassic (J 1-2 ), Late Jurassic and Early Cretaceous (J 3 -K 1 ), and Eogene and Neogene (E-N). The C-P 1 , T 3 , J 1-2 , and J 3 -K 1 coalfields mainly distribute in northern China, and P 2 coalfields mainly in southern China, and E-N coalfields distribute both in southern and northern China.
Based on the data of the project of The Third National Prediction of Coal Resources of China, China has about 1000 billion tons of the ensured reserves of coal by the end of 1994.
Estimation of average uranium concentrations of coals for a certain period
The ratio (%) of the ensured reserves of a coalfield to the all ensured reserves in a certain period was taken as the tonnage factor 1 (TF1) for this coalfield in this certain period. For example, the ensured coal reserves of C-P 1 coals from Kailuan, Hebei Province, are 38.35 hundred million tons (HMT), and the ensured coal reserves of C-P 1 coals from all the studied coalfields are 295.08 hundred million tons, and thus TF1 is equal to the ratio of 38.35 to 295.08, resulting in 12.996%.
The sub-value 1 of uranium concentration of coals in a coalfield is defined as the arithmetic mean of uranium concentrations of coals in this coalfield multiplying tonnage factor 1 of this coalfield. For example, the sub-value 1 for C-P 1 coals from Kailuan, Hebei, is equal to 3.94 µ/g multiplying 12.996%, resulting in 0.512 µ/g ( Table  1 ).
The summation (Sum1) of each sub-value 1 for all coals of the same period is the representative uranium concentration of this period. For example, the representative uranium concentration of C-P 1 coals in China is 2.892 µ/g, which is the summation of each sub-value 1 of uranium concentration of all the studied C-P 1 coals (Table 1) .
The estimated average uranium concentration of coals for each geological period is presented in Tables 1 to 6 .
It should be noted that the Devonian coals in China were excluded in this uranium concentration estimations because the coal reserves are extraordinary small and the coal beds are unworkable, although geochemistry of Devonian coals marked the beginning of the entire geological time period of coal formation (Xi, W.S., 1992).
Estimation of overall average uranium concentration of coals in China
The ratio (%) of the ensured coal reserves of a certain period to those of all periods was considered as the tonnage factor 2 (TF2) for coals in this period (Table 7) . The data of the ensured coals reserves of China is based on the project of The Third National Prediction of Coal Resources of China.
The sub-value 2 of uranium concentration for a certain period is equal to the estimated average uranium concentration (Sum1) for this period multiplying TF2. For example, the estimated average uranium concentration (Sum1) of C-P 1 coals is 2.892 µ/g, and TF2 of C-P 1 coals is 38.1%, and then the sub-value 2 is equal to 2.892 µ/g multiplying 38.1%, resulting in 1.102 µ/g ( Table 7 ).
The summation of all the sub-value 2 is the estimated overall average uranium concentration of coals in China (FC):
FC=1.102 µ/g + 0.385 µ/g + 0.015 µ/g + 0.476 µ/g + 0.208 µ/g + 0.090 µ/g = 2.28 µ/g ( Table 7 ).
COMPARISON OF URANIUM CONCENTRATIONS OF COALS IN CHINA WITH OTHER REPORTED DATA
The uranium concentration of each geological age is presented in Table 1 to Table 6 . Table 7 shows the summary of the uranium concentrations of coals for the six geological ages, as well as the overall uranium concentration of coals in China.
The uranium concentration of P 2 coals in China (5.135 µ/g) is higher than that of any other geological ages, and that of J 1-2 age, which has the largest ensured coal reserves, is lowest (1.202 µ/g). The uranium concentration of C-P 1 coals is 2.892 µ/g.
The overall average uranium concentration of coals in China (2.28 µ/g) is lower than that reported by Tang 
